Introduction
It is also important to understand if health professionals are recommending physical activity to this subpopulation. This report examines the association between aerobic physical activity and chronic disease for four disability types among adults aged 18-64 years using data from the 2009-2012 National Health Interview Survey (NHIS). Receiving a recommendation from a health professional for physical activity was also assessed using 2010 NHIS data.*
Methods
NHIS is a continuous, cross-sectional, in-person household survey that is nationally representative of the civilian, noninstitutionalized U.S. population. † The final response rate for the sample adult component ranged from 61%-66% during [2009] [2010] [2011] [2012] .
Disability was defined as having serious difficulty in at least one of the following functions: hearing; seeing, even when wearing glasses (vision); concentrating, remembering, or making decisions (cognitive); or walking or climbing stairs (mobility). Based on survey administration in a given year, either the sample adult respondent or the designated household or family member responded to the disability questions. More than one limitation could be reported. Because persons with a mobility limitation might have additional difficulty participating in physical activity, they were only included in the mobility limitation subgroup, even if they reported other limitations. Among persons without a mobility limitation, those with hearing, vision, or cognitive limitations were included in the subgroup for each reported limitation.
Aerobic physical activity levels were defined according to the 2008 Guidelines using responses to questions on the frequency and duration of leisure-time aerobic physical activity (e.g., walking, bicycling, swimming, and dancing). Minutes of vigorous-intensity activity were multiplied by two when combining with light-intensity to moderate-intensity activities to calculate the moderate intensity-equivalent combination (11) . Active (i.e., meeting the aerobic guideline) was defined as participating in ≥150 minutes of moderate-intensity equivalent aerobic activity per week. Insufficiently active was defined as reporting at least one bout of aerobic physical activity per week that lasted ≥10 minutes, but not enough total weekly activity to meet the guideline. Inactive was defined as reporting no bouts of aerobic physical activity per week that lasted ≥10 minutes.
Chronic disease status was determined by respondent report of ever having been told by a doctor or other health professional that he or she had diabetes, cancer, stroke, or heart disease. § Respondents were categorized as ever having one or more of these chronic diseases, or having none.
Recommendation of physical activity was defined as respondent report of receiving a recommendation from a doctor or other health professional in the past 12 months to begin or continue any type of exercise or physical activity. Analyses using this variable included only sample adult respondents from the 2010 NHIS survey who had seen a doctor or other health professional in the past 12 months.
Disability was assessed for 86,371 sample adult respondents aged 18-64 years. Respondents were excluded if they indicated they were unable to engage in aerobic physical activity (n = 842; 5.4% of adults with disabilities and 0.3% of adults without disabilities), or were missing data for physical activity (n = 1,538), disability status (n = 409), or chronic diseases (n = 115), resulting in an analytic sample of 83,467 adults.
Data were weighted to account for probability of selection and nonresponse, and to adjust for age, sex, and race/ethnicity. The weights were divided by four to account for combining 4 years of data. Prevalence estimates of select demographic and health indicators and receiving a recommendation for physical activity were stratified by disability status and type. Among adults with any disability, prevalence and population estimates of one or more and no chronic diseases were stratified by aerobic physical activity level. Logistic regression was used to calculate adjusted odds ratios (AOR) for the association between physical inactivity and chronic disease for adults with any disability and by disability type, adjusted for sex, age group, race/ethnicity, ratio of family income to poverty threshold, smoking status, and body mass index. Among adults with any disability, prevalence of physical activity levels stratified by receipt of physical activity recommendation, as well as the association between the two, was also estimated.
Results
Overall, 11.6% of U.S. adults aged 18-64 years, approximately 21.5 million persons, reported a disability. Prevalence estimates by disability type were 1.7% (vision), 2.2% (hearing), 3.0% (cognitive), and 5.8% (mobility). A significantly higher prevalence of adults with disabilities reported having one or more chronic diseases (40.5% versus 13.7%, p<0.001), and being physically inactive (47.1% versus 26.1%, p<0.001) compared with those without disabilities. A significantly higher prevalence of chronic disease and physical inactivity was also noted for each disability type compared with those without a disability (Table 1) .
Among an estimated 10.1 million inactive adults with disabilities in the United States, 46.3% (approximately 4.7 million adults) reported one or more chronic diseases. Among 6.7 million active adults with disabilities, 31.1% (approximately 2.1 million adults) reported one or more chronic diseases ( Figure 1 ). The prevalence of reporting one or more chronic diseases by disability type among inactive adults was 36.0% (hearing), 36.2% (vision), 34.3% (cognitive), and 54.2% (mobility). The prevalence among active adults was 28.6% (hearing), 26.8% (vision), 24.1% (cognitive), and 42.6% (mobility).
Adults with any disability who were inactive were more likely than those who were active to report one or more chronic diseases (AOR = 1.50; 95% confidence interval [CI] = 1.30-1.72). Significant associations were also found for each disability type except hearing [vision (AOR = 1.52; CI = 1.07-2.14), cognitive (AOR = 1.45; CI = 1.07-1.96), and mobility (AOR = 1.32; CI = 1.09-1.61)] ( Table 2) . Abbreviation: CI = confidence interval. * Respondents could report more than one limitation and were included in the analysis for each reported limitation. The only exception was that those with a mobility limitation, regardless of any additional limitations, were only included in the mobility limitation subgroup. † Other includes American Indian/Alaska Native, Asian, multiple race, and "race group not releasable. " § p-value <0.001 when compared with no disability. Comparisons only made for aerobic physical activity and chronic disease. ¶ Aerobic physical activity levels were categorized as active (≥150 minutes/week of moderate-intensity equivalent aerobic activity), insufficiently active (at least one bout of aerobic physical activity per week that lasted ≥10 minutes, but not enough total weekly activity to meet the guideline), or inactive (no bouts of aerobic physical activity per week that lasted at least 10 minutes). ** Data from 2010 only; the denominator for this variable also excludes those who have not seen a doctor or other health professional in the past 12 months.
Among adults with a disability who had visited a health professional in the previous 12 months, 44 .3% reported that they had received a recommendation for physical activity from a health professional (Table 1 ). The distribution of aerobic physical activity levels differed significantly by recommendation status (X 2 = 5.3, df = 2, p=0.006), with a higher prevalence of inactivity among those not receiving a recommendation (54.8% versus 43.6%) (Figure 2 ). Compared with those who did not report receiving a physical activity recommendation, those who did had significantly higher odds of being active (AOR = 1.82; CI = 1.25-2.64) or insufficiently active (AOR = 1.84; CI = 1.25-2.71) than inactive, even after controlling for demographic characteristics, health behaviors, and the presence of one or more chronic diseases.
Discussion
Approximately 12% of adults aged 18-64 years reported a disability, and nearly half were inactive. For each disability type, a significantly higher proportion were inactive compared with adults without disabilities; adults with mobility limitations had the highest prevalence of inactivity. Inactive adults with disabilities were 50% more likely to report one or more chronic diseases than adults with disabilities who were active. In 2010, only four in 10 adults with disabilities who visited a health professional in the past 12 months reported receiving a physical activity recommendation. Those who received a recommendation were more likely to be active compared with those who did not receive a recommendation.
Despite recognition of the importance of physical activity promotion among persons with disabilities (4, 11, 17, 18) , the prevalence of inactivity remains high, regardless of disability type. A small percentage of adults with disabilities (5.4%) was excluded from this study because they could not engage in physical activity. For other persons with disabilities who could be physically active, barriers exist that limit participation, including 1) limited information about accessible facilities and programs, 2) physical barriers in the built or natural environment, 3) physical or emotional barriers to participating in fitness and recreation activities, and 4) lack of training in accessibility and communication among fitness and recreation professionals (19) .
Multisector approaches to improving physical activity are recommended in the National Prevention Strategy (18), the National Physical Activity Plan (20) , and the 2008 Guidelines (11) . Sectors (e.g., government and health care) can each ensure that physical activity promotion efforts include persons with disabilities. CDC currently funds 18 state disability and health programs and five National Public Health Practice and Resource Centers ¶ to improve the health and wellness of persons with disabilities. Many of these have developed or used physical activity programs or resources** to address the health needs of persons with disabilities.
The health-care sector is uniquely poised to promote physical activity (21) . Healthy People 2020 objective PA-11 calls for increasing the proportion of physician office visits that include counseling or education related to physical activity. † † This applies to all persons, including those with disabilities. This report shows a positive association between health professional physical activity recommendations and adults with disabilities being physically active. Adults with disabilities are more likely to see a health-care provider and have a usual source of care (7, 8) , and are encouraged to consult their health-care providers about physical activity appropriate for their abilities (11) . These encounters provide multiple opportunities for the health-care sector to promote physical activity among this subpopulation.
The 2008 Guidelines also apply to persons with disabilities. Doctors and other health professionals can promote physical activity by assessing their patients' current physical activity levels, emphasizing the importance of physical activity for health, and suggesting online resources and community or local programs suitable for specific abilities. § § Doctors and health professionals can also review specific resources designed to help them discuss physical activity with patients with disabilities. ¶ ¶ Communities can use strategies recommended in The Guide to Community Preventive Services,*** including those that use behavioral and social support approaches, to encourage individual health behavior change and increase physical activity among persons with disabilities. † † † Communities can also incorporate environmental and policy approaches such as following Americans with Disabilities Act design guidelines § § § for fitness centers, worksites, schools, and playgrounds; maintaining safe and accessible parks and trails; and designing sidewalks and streets that are safe and accessible to all persons. ¶ ¶ ¶ The findings in this report are subject to at least four limitations. First, because of the cross-sectional design of the NHIS, establishing causality or directionality between disability, physical activity, and chronic disease is not possible. Even so, physical activity has the potential to prevent chronic disease and to help manage and improve health for those already having a chronic disease, regardless of directionality. Second, disability estimates are likely conservative because they do not include adults whose disability was considered moderate, those who were unable to engage in aerobic physical activity, and those living in congregate care or institutional settings. However, other datasets using broader definitions of disability show similar disparities in the prevalence of physical activity and inactivity by disability status (12, 13, 15) . Third, the data were either self-reported or provided by a designated household or family member and might be subject to reporting or recall bias. Finally, the NHIS response rates of 61%-66% might have resulted in nonresponse bias.
Approximately half of adults aged 18-64 years with disabilities (approximately 10.1 million adults) are missing the opportunity to protect or improve their health and potentially delay or prevent chronic disease onset through physical activity. * The denominator for this variable also excludes those who have not seen a doctor or other health professional in the past 12 months. † Aerobic physical activity levels categorized as active (≥150 minutes/week of moderate-intensity equivalent aerobic activity), insufficiently active (at least one bout of aerobic physical activity per week that lasted ≥10 minutes, but not enough total weekly activity to meet the guideline), or inactive (no bouts of aerobic physical activity per week that lasted ≥10 minutes). § Χ 2 = 5.3, df = 2, p=0.006. 
